Effects on enantiomeric drug disposition and open-field behavior after chronic treatment with venlafaxine in the P-glycoprotein knockout mice model.
P-glycoprotein (P-gp) plays an important role in the efflux of drugs from the brain back into the bloodstream and can influence the pharmacokinetics and pharmacodynamics of drug molecules. To our knowledge, no studies have reported pharmacodynamic effects of any antidepressant drug in the P-gp knockout mice model. The aim of this study was to investigate the enantiomeric venlafaxine and metabolite concentrations in serum and brain of abcb1ab⁻/⁻ mice compared to wild-type mice upon chronic dosing, and to assess the effect of venlafaxine treatment on open-field behavior. P-gp knockout and wild-type mice received two daily intraperitoneal injections of venlafaxine (10 mg/kg) over ten consecutive days. Locomotor and rearing activities were assessed on days 7 and 9. After 10 days, drug and metabolite concentrations in brain and serum were determined using an enantioselective LC/MS/MS method. The brain concentrations of venlafaxine and its three demethylated metabolites were two to four times higher in abcb1ab⁻/⁻ mice compared to abcb1ab+/+ mice. The behavioral results indicated an impact on exploration-related behaviors in the open-field as center activity was increased, and rears were decreased by venlafaxine treatment. Our results show that P-gp at the blood-brain barrier plays an important role in limiting brain entry of the enantiomers of venlafaxine and its metabolites after chronic dosing. Taken together, the present pharmacokinetic and pharmacodynamic findings offer the possibility that the expression of P-gp in patients may be a contributing factor for limited treatment response.